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also argued that politicians 
should do more to counter the 
danger posed by climate change 
“ravaging” the biosphere. He 
called for massive investment in 
technological solutions such as 
biofuels. “They deserve a priority 
and commitment from government 
akin to that accorded to the 
Manhattan project to build the first 
atom bomb or the Apollo moon 
landing project in the 60s.”
Also at the festival, former US 
vice-president Al Gore used the 
platform to warn a sell-out crowd 
of the dangers of global warming. 
“We are running the planet like a 
company in liquidation,” he said. 
“For some reason we have now 
convinced ourselves, too many 
of us, that we don’t have to care 
about the future.”
Describing the threat posed by 
global warming, he said there had 
been an utter transformation in the 
relationship between the human 
species and our planet, which 
gave humankind the capacity to 
do lasting damage. “We now have 
the capacity to literally change 
the relationship between the 
Earth and the Sun. He warned 
that action or inaction would be 
judged by future generations. 
They would ask, he said: “What 
were they thinking? Didn’t they 
see this coming? Were they too 
distracted? Were they too busy? 
Didn’t they care?”
The increasingly vexing notion 
of creationism also came under 
fire. Rees said that it was not 
compatible with science, “but 
many people hold to religious 
views and religious attitudes which 
are fully compatible… there should 
be, at the very least, peaceful  
co-existence between science  
and most organised religion.”
More outspoken about the 
problems of creationism at the 
festival was University College 
London geneticist, Steve 
Jones. In a lecture entitled 
“Why Creationism is Wrong and 
Evolution is Right”, he spoke of his 
frustration when trying to debate 
with religious opponents. He said 
that they frequently quoted him 
out of context or accused him of 
lying. “If somebody has decided 
to believe something — whatever 
the evidence — there is nothing 
you can do about it.”Q & A
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What got you interested in 
biology? I was fortunate to grow 
up on the edge of an Australian 
rainforest on the New South 
Wales central coast, where 
insects, spiders and leeches 
were part of everyday life. Many 
happy hours playing alone in this 
environment instilled a passion for 
the natural world, and particularly 
for insects. The initial fascination 
was certainly aesthetic — insects 
seemed like small brightly 
coloured living sculptures, which 
come in seemingly endless forms. 
I started borrowing books from 
the school library to fuel the 
interest, and, after seeing the 
order and beauty of a museum 
insect collection for the first time, 
I started looking in earnest for 
universities where I could study 
entomology. But another emerging 
interest nearly derailed my plans.
What interest was that? Art. I 
have always been interested in 
painting (and still enjoy it as a 
hobby), and we had a particularly 
good art department at school, so much so that I decided to study as 
much art as possible. I was forced 
to ditch physics to fit in art history, 
naively arriving at the University 
of New South Wales without the 
former. 
This university had by far the 
best entomology program, but to 
my horror I was unable to study 
first year physics without having 
studied it at high school first. My 
initial annoyance at being forced 
to take a six-week university 
bridging course in physics, before 
term started, soon turned into a 
major dilemma — I rapidly realised 
that physics is enthralling! What 
would I study now? Entomology 
or physics? After seeing a book 
in the university library by Werner 
Nachtigall, on the aerodynamics 
of insect flight, I realised that 
insects are governed by the 
laws of physics. This revelation 
suddenly decided my fate. Why not 
study entomology and physics? 
Remarkably, the university senate 
approved my self-designed 
program of study, and in 1985 
I received the university’s first 
(and probably last) degree with a 
double major in entomology and 
physics. 
What is the best career advice 
you have received? By chance, 
just as my undergraduate degree 
was nearing completion, the 
zoology department appointed a 
new professor — the distinguished 
crustacean biologist David 
Sandeman. It was a spontaneous 
meeting with David in the corridor 
of the zoology building that 
decided my career. After asking 
where someone with my weird 
background might be able to do 
a PhD, his answer was immediate 
and unhesitant — his previous 
lab at the Australian National 
University in Canberra. This was 
the Department of Neurobiology 
headed by G. Adrian Horridge. 
His large group studied the vision 
of insects, and was filled with 
engineers and physicists. Here, 
David told me, was the perfect 
place for me. He was right, and 
I have been studying the visual 
systems of invertebrates ever since.
Why bother studying 
the sensory systems of 
invertebrates? Invertebrates 
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vertebrates — their nervous 
systems are comparatively simple 
and therefore tractable. Despite 
this, however, invertebrates 
display a remarkable range of 
behaviours and are capable 
of detecting and analysing 
sophisticated sensory stimuli. 
In fact, many invertebrates have 
evolved sensory capabilities 
similar to our own. For instance, 
some insects are able to move 
rapidly and avoid obstacles, to 
distinguish colour, to learn simple 
tasks, and to remember the 
locations of familiar landmarks 
and use them to navigate. They do 
all this with a brain that is typically 
only a few milligrams in weight. 
Moreover, some invertebrates 
have evolved senses to detect 
very specific stimuli, like the 
direction of gravity, the position of 
the horizon or the ultrasonic cries 
of a bat. 
Even though invertebrates use 
many fewer neurons to achieve 
these general and specific sensory 
abilities, the processing principles 
are remarkable similar — and in 
many cases identical — to those 
found in vertebrates. Indeed it is 
easy to forget that many neural 
principles we take for granted in 
vertebrates were first discovered in 
invertebrates.
Which paper has influenced 
you most? This would 
undoubtedly have to be 
‘Matched filters: Neural models 
of the external world’ by Rüdiger 
Wehner (J. Comp. Physiol. A, 
161, 511–553, 1987), which 
describes how the structures 
and properties of sensory organs 
are ‘matched’ to the essential 
features of the sensory stimulus. 
As a PhD student, this paper 
opened my eyes to the real 
forces that drive the evolution of 
the senses — the unavoidable 
physical and energetic limits 
on the acquisition of sensory 
information, and the specific 
ecological needs of different 
animals. These forces have 
resulted in ‘matched sensory 
filters’ that optimally pass specific 
sensory stimuli of relevance to 
an animal’s ecological needs. In 
Wehner’s own words: “matched 
filtering” greatly simplifies processing, “freeing the brain 
from the need to perform more 
intricate computations to extract 
the information finally needed for 
fulfilling a particular task”. The 
early realisation that matched 
sensory filtering and ecology 
were intimately linked has greatly 
influenced my thinking ever since.
Do you have scientific heroes? 
Yes I certainly do, and there are 
many of them — I am frequently 
awestruck by the achievements 
of others. Those of Karl von 
Frisch, for instance, took my 
breath away as an undergraduate. 
The elegance and beauty of 
the behavioural experiments he 
developed almost a century ago, 
to unravel the dance language 
of honeybees and to reveal their 
sensory abilities, still amazes me 
today. 
The tradition von Frisch created, 
and the giants that followed him, 
such as Autrum, Lindauer, Wehner, 
Menzel, Srinivasan and Collett 
(to name a few), has produced 
some of the best and cleverest 
science I know. Closer to my own 
field of eye design and optics, my 
scientific heroes are clearly Mike 
Land, and my close friend and 
mentor Dan-Eric Nilsson — their 
spectacular achievements 
(summed up in their beautiful 
recent book Animal Eyes) are the 
benchmark to which I aspire in my 
own work.
You often study vision 
in the animal’s natural 
habitat — why? One of the 
most rewarding experiences a 
biologist can have is to see their 
experimental subjects coping 
in their natural environment. 
The laboratory, of course, has 
many conveniences and indeed 
many experiments cannot be 
performed outside their walls 
(although portable computers 
and increasingly small electronic 
apparatus are even eliminating 
many of these restrictions). 
However, by observing an animal 
in its own habitat one obtains 
an unparalleled appreciation of 
the types of sensory information 
that it requires to support its 
behaviour, and the limitations 
the animal operates under. 
This information then helps in the design of better laboratory 
experiments, and to correctly 
interpret physiological data. 
A case in point is one of our 
favourite experimental animals, 
the Central American nocturnal 
sweat bee Megalopta genalis. To 
stand in the profound darkness of 
a rainforest at night while this little 
bee is nevertheless flying to and 
from its nest using remembered 
visual landmarks is a sobering 
experience indeed.
What do you think is the 
biggest challenge for science 
in the future? Of course, every 
branch of science has major 
challenges, ‘big questions’ that 
still need answers. However, if 
I think of science as a whole, 
then I would have to say that 
the biggest challenge for the 
future is saving our environment. 
We need to work out new and 
better strategies for sustainability 
and to obtain the political 
clout necessary to influence 
governments and industries to 
follow them. As a biologist, I 
feel physical grief when I hear 
about another species that has 
become extinct, or another piece 
of pristine wilderness that has 
been logged, or another area of 
the ocean where fish stocks have 
dried up. I become angry when I 
hear that the recommendations of 
an appointed scientific advisory 
body are ignored because a 
loud lobby group with vested 
commercial interests has a much 
more powerful voice in the halls of 
government. 
Commercial fisheries lobby 
groups are a good example — I 
have watched stunned as 
fisheries scientists, warning of 
extinction of existing stocks and 
recommending a stop on fishing 
for limited periods in particular 
areas, are simply ignored by the 
governments that employ them 
because lobby groups, for what 
ever reason, are much more 
persuasive. Our biggest challenge 
as scientists is to reverse this 
alarming state of affairs before it’s 
too late.
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